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Description 

The invention relates to new pharmaceutical compositions having a psychotropic activity, to new 
piperazine derivatives which may be used in such compositions as the active substance, and to the 
preparation of the said compositions and active compounds. 

It was found that compounds of the general formula 1 




wherein 

-Ri is alkyl, cycloalkyl, hydroxyalkyl, alkoxyalkyl, alkoxy, alkylthio, nitro, amino, mono- or dial- 

kylamino, cyano. halogen, trifluoromethyl, trifluoromethoxy, hydroxyl, and p has the value 0-3; 
-Ra is an alkyl group and n and q can have the value 0 or 1 ; 

-Fb may have the same meanings as Ri P or is benzoyloxymethyl or methylidene ,an oxo or 

thioxogroup, and m has the value 0-2; 
-A forms, with the two carbon atoms of the phenyl group, a saturated or fully or partly unsaturated 
cyclic group having 5-7 atoms in the ring, which comprises 1-3 hetero atoms from the group O, S 
and N, with the proviso that the sum of the number of oxygen and sulphur atoms is at most 2, 
and exclusive of those compounds wherein n and q are 0, and A together with the two carbon atoms of the 
phenyl group forms a heterocyclic group having 5 or 6 ring atoms which as the only hetero atom contains a 
nitrogen atom on the meta position in relation to the piperazine group, and exclusive of compounds of 
general formula 1 , wherein the group of general formula 2 




(2) 



is a 4-(or 7-)benzimidazoIyl group which may be substituted in position 2 with alkyl, or a 7-indolyl group, or 
a 4- (or 7-) benzotriazolyl group, or a 5- (or 8-) carbo (or 3,4-dihydrocarbo)-styryl group, or a 8-quinolinyl 
group, and the acid addition salts of these compounds have interesting psychotropic properties. 

As a halogen atom, Ri is preferably fluoro, chloro or bromo, and as an alkyl group, for example, a 
straight or branched, saturated or unsaturated group having 1-5 carbon atoms. 
When Fb is an alkyl group, this is preferably the methyl group or ethyl group. 

As a hydroxyalkyl group, the group Ffe preferably comprises 1-3 carbon atoms. 

Compounds which are preferred on the basis of their activity pattern are: 

a) 1-[5-(1,4-benzodioxanyI)] piperazine, 

b) 1-[8-(1,3-benzodioxanyl)] piperazine, 

c) 1-[7-(benzofuranyl)] piperazine, 

d) 1-[4-(1,3-benzodioxolyl)] piperazine, 

e) 1-[5-(2-methoxymethyl-1,4-benzodioxanyl)] piperazine, 

f) 1-[7-(5-fluorobenzofuranyl)] piperazine, 

g) 1-[8-(1 r 2,3,4-tetrahydroquinolyl)]piperazine, 

h) 1 -[8-(2-oxo-1 -benzopy rany l)]piperazine, 

i) 1-[8-(2H-1-benzopyranyl)]piperazine, 

j) 1-[5-(2-methyl-1 ,4-benzodioxanyl)]piperazine, 
k) 1 -[7-(4-fluorobenzofuranyl)]piperazine, 
I) 1-[8-(isoquinolyl)]piperazine, 



3 
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m) 1 -[7-(4-bromobenzofuranyl)]piperazine, 

n) ( + H-[5-(2-methoxymethyl-1 ,4-benzodioxanyl)]piperazine, 

o) 1 -[7-(4-methylbenzofuranyl)]piperazine, 

p) 1 -[7-(4-chlorobenzofuranyl)]piperazine. 

5 'IZVm"%1TZ* b-. the raceme and the Individ isomers belong to the 

'^S^ble acids with which the compounds of general formula 1 can form pharmaceutical* acceptable 
acid "SK/SSS for example, hydroch-oric acid, sulphuric acid, phosphoric 
10 organic acids such as citric acid, fumaric acid, maleic acid, tartanc acid, acetic acd, benzoic ac.d, p- 
toluenesulphonic acid, methanesulphonic acid, and naphtalenesulphonic acid. 

The Tove-described compounds of general formula 1 have a psychotrop.c activrty and are hence 
exceTeml^taS^eSent of affections or diseases which are the result of dieju^ances ■« .the 
ZS nervous system, for example, psychoses, aggression, fear and depress.cn. Some of the compounds 
is moreover have also a good central analgetic activity. rt ~ n *rai 
DZndent on the meanings of the symbols A. R,-R 3 . m. n. p and q some compounds of the general 
formu^ 1 htve a stiong thrombolytic activity. This property makes these compounds particularly suitable for 

use in the treatment of hematological disorders. 

An important advantage of the present compounds of general formula 1 is that tiie it ^activity a s very 
» specffic tt was found, for example, that in mice the antiaggressive activtty is not associated w,th undes>red 

Sed t V a e rIIre C Se antipsychotic activity is produced without the side effects, which are generally considered 
tob CS-on IT^ZZZ^ZT^ ,e ^aggressive activity and the 

25 ■*ff!SS5r^ was measured in a test suitable * « J*- - 

isolated SLances in Pharmacol. 5. (1967). 79]. In this test, male albino m,ce were kept .sorted for a 
De io7or4 weeks and were then seated for the test on the basis of fighting behaviour Present The 
SSion crite" n is the occurrence of 3 or more fighting periods ; wrthin 3 minutes after a mouse wh,ch had 
not been kept isolated is placed in the cage of the mouse wh.ch had been kept isolated. 

The comP^nes to be investigated were administered orally to the selected m,ce. Five mice per dose 
were used sTSnutes after administration of the compound to be investigated, the ammals were again 
eTuatS fof Xtin ^haviour. The compound to be investigated is inactive in the administered dose when 
STS^^Ts or more fighting periods were observed ^^^l^^S^ 
been kept isolated was placed in the cage of the mouse which had been kept isolated. The EDso value 

Xe^o^^ 

mo r h t : r ss see: ^ :a ^ - x ~~»z2i 

an %Tuse in humane medicine are to be considered first of all the control of aggressive symptoms in 
osvchiatric diseases and serious forms of psychopathological aggression. 
45 As application possibilities in the veterinary field are to be considered espec,ally mose fo ms of 
agg^ssion^Vcn occur in the transport of agricultural domestic animals and the m.xing of groups of these 

anim -ffe antipsychotic activity of the compounds of general formula 1 was determined in a test procedure in 
whfcTirSSSS^ condoned behaviour in test animals was measured according tc > prccedure* 
, 0 Tnown oer i The compounds are considered to be active if they show at least a suppression of 50/. of 
*e conSed behS after oral administration in dosages of 50 mg/kg or less. The dopam^lytic 
ISmTSL compounds can be determined according to known behavioural or biochemical tests fo 
example induction of catalepsy, increasing of the dopamine synthesis or conversion rate in the central 
ZH£ f system, and by the' Affinity to dopamine receptors which is determined by d ( sp.acement of a 

« radioactive labelled ligand in a tissue homogenate. , 

« rad,oactive edatjve ^ ^ ^ ^ jn a ^ v^ich the .nfluencing of the 

spontaneous locomotor* activity of test animals is measured according to known 

For the active compounds of general formula 1 it was found that generally dopammolytic and sedative 
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effects do not occur in dosages which are at least a factor three higher than the dosages which give 50% 
suppression of the conditioned behaviour. 

The quantity, frequency and way of administration may differ for each individual case, also dependent 
on the nature and the severity of the disturbances. A dosage of 5-500 mg and preferably of 25-150 mg daily 
5 are generally suitable for humane application. 

For veterinary purposes the dosage preferably is 0.1-10 mg/kg of body weight. 

The analgetic activity of the compounds was determined in an analgetic test in mice [Brit. J. Pharm. 9, 
(1954), 280]. In this test the pain stimulus was generated by placing bulldog clips on the tailhead of~a 
mouse. The animals try to remove the pain stimulus by biting. The non-occurence of the pain response 
ro after administration of test substances is a measure of the analgetic activity. The compounds to be tested 
were administered orally. Five mice were used per dose. Sixty minutes after the administration of the 
compounds to be tested, the occurrence of the pain response was established. From the results obtained 
the ED50 -values in mg/kg of active substance per kg of body weight were calculated. 

The thrombolytic activity is determined using the method described by Kumada et al [Thrombosis 
75 Research, 18, (1980), 189-203]. ~ 

The active compounds according to the invention and their acid addition salts can be processed, 
according to known standard methods, to compositions such as pills, tablets, coated tablets, capsules, 
powders, injection liquids, and the like while using the conventional auxiliary substances, for example, solid 
and liquid carrier materials. 

20 The compounds of general formula 1 are new compounds with the exception of the compounds wherein 
n and q are 0, and A together with the two carbon atoms of the phenyl group forms a heterocyclic group 
having 5 or 6 ringatoms, which as the only hetero atom contains one nitrogen atom at the meta position in 
relation to the piperazine group (some of these compounds are known from French patent specification 
81 .23744), and compounds in which n and q are 0, and the group of general formula 2 



35 is a 4-(or 7-)benzimidazolyl group which may be substituted in position 2 with alkyl, or a 7- indolyl group, or 
a 4-(or 7-)benzotriazolyl group (which compounds are known from Netherlands Patent Application 
82.01708), or a 5-(or 8-)carbo (or 3,4-dihydrocarbo-)styryl group (which compounds are known from 
Netherlands patent application 81.04923), or an 8-quinolinyl group [which compound is known from Ber. 
74B , (1941), pp. 1661-1663]. 

40 The new compounds according to the invention can be prepared in a manner known for the synthesis of 
analogous compounds [see, for example, United States Patent Specification 2,976,290 and J.Med.Chem. 8, 
(1965), pp. 104-107]. 

The compounds can be obtained, for example, by reaction of a compound of general formula 3 
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30 




(2) 



45 



SO 




(3) 



with a compound of general formula 4, 
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jo in which formula L is a so-called leaving group, preferably chlorine, bromine, alkyl-S0 3 or aryl-S0 9 . 

This reaction may be carried out both in an inert apolar organic solvent, and in a protic polar solvent. 
Examples of suitable solvents are chlorobenzene, toluene, pyridine, acetonitrile, lower aliphatic alcohols, for 
example, ethanol. propanol and butanol. In order to bind the releasing acid, an acid binder, for example 
NaHCOs or K2CO3 or an organic base, for example, triethylamine, may be used. 

»s The reaction temperature usually is between room temperature and the boiling-point of the solvent used. 

It is sometimes necessary or desired in this mode of preparation first to replace the hydrogen atom at 
the nitrogen atom in the starting material of general formula 4 by a protective group, for example, the 
benzyl group, an aryloxycarbonyl group or alkoxycarbonyl group the alkoxy group of which compnses 1-4 
Oatoms Said protective group can then be removed from the resulting final product by means of the 

20 methods conventionally used for this purpose, for example, by catalytic hydrogenation or by acid hydroly- 
sis Conventional solvents are lower aliphatic alcohols and aliphatic esters thereof or aqueous mineral acid. 
The reactions are carried out at temperatures between room temperature and reflux temperature of the 

solvent used. . . , 

The compounds of general formula 1 can furthermore be obtained by reduction of a compound of 

25 general formula 5 



30 



35 



(5) 



or general formula 6, 



40 



45 



(6) 



in which the symbols have the above-mentioned meanings. This reduction reaction may be carried out. for 
example, with suitable reduction agents, for example LiAim or a BH 3 .S(CH 3 )2-complex in a suitable solvent, 
for example, ether or tetrahydrofuran. The reaction is carried out at temperatures between room tempera- 
so ture and the reflux temperature of the solvent used. This method can be used readily only when besides the 
keto group or keto groups to be reduced, no other groups sensitive to reduction are present in the starting 
substances of general formula 5 or 6. 

Another suitable method of preparing the compounds of general formula 1 is the reaction of a 



compound of general formula 7 



55 



6 



EP 0 189 612 B1 



5 




(7) 



with a piperazine of general formula 8, 



10 




15 



H 



N 



N—H 



(8) 



20 in which A, R1-R3, p, n, q and m have the above-mentioned meanings and L is a leaving group, for 
example, a halogen atom or nitro group. This reaction is carried out in a suitable organic solvent, for 
example, toluene, xylene, or a mono- or polyalcohol of higher boiling-point, at the reflux temperature of the 
solvent used. 

The compounds of general formula 1 can further be prepared by reaction of a compound of general 



with NaN02 in the manner described, inter alia, in J.Chem.Soc. 1971, 3994-3999 in a sulphuric acid or 
hydrochloric acid medium, in which the resulting diazonium salt is decomposed with, for example, 50% 
hypophosphoric acid. The reaction is carried out at temperatures between 0* C and room temperature. 
Some compounds of general formula 1 can furthermore be obtained by conversion of another 

40 compound of general formula 1. For example, compounds of general formula 1, in which R1 and/or R3 is/are 
an esterified hydroxyl function, can be converted by hydrolysis via a method known per se into compounds 
in which R1 and/or R3 is/are hydroxyl. — — 

Another possibility is to saturate or introduce a double bond in compounds of general formula 1, by 
hydrogenation or dehydrogenation, dependent on the structure. 

45 Moreover, compounds of the general formula 1 , wherein n and/or q has the value 1 can be obtained by 
introducing one or two groups R2 starting with the corresponding compounds of the general formula 1 
wherein n and/or q has the value 0. According to this process [Chem. Rev. 78. (1978), 275 and 84, (1984), 
471] a compound of the general formula 1 is converted into a compound of tfilT general formula 10~~ 



25 formula 9 
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70 



75 



20 



25 



.he* R..R,. n, h. p ah* 3 have the at™ ~-£J l^ST^T S * 

ST«sss?ir csri^Kit : * • — ■ = 

se. «H«eby to oesMd "".pound of gene* ta™* „ fo. example a Ic-er alkane, diethyl 

^r;r7^af.Lrr;r« c ^ c : - ». — . - - * 

converting compounds of general formula 11 
In 

^iSSSS: 2JS - above^escdbed meth ods can t^oKa in ed. in so far as these 
are new compounds, in a manner known for the synthesis of analogous compounds 

Z Son will be further described with reference to the ensu,ng specrfic examples. 

EX AMPLE I 

T-[5-(1,4-benzodioxanyl)1 piperazine, hydrochloride. 

1 on Mmn i .23 9 o) of 5-amino-l 4-benzodioxan and 140 mmol (25.0 g) of bis-(2-chloroettiyl)amine HC1 

s rs r^r^ Le srr- ~— ~. — - - » — 

was obtained having a melting-point of 256-258* C. 



35 



40 



EX AMPLE II 

1-[8-(1,3-benzodioxanyl)] piperazine, hydrochloride. 



50 



55 



187 Mmol (58 g) of 1-[8-(1.3-benzodioxanyl)] -4-benzylpiperazine were dissolved in 150 ml Id f 96 % 

dryness under reduced P ressure . , d 1 equiva , ent of hydrochloric acid in ethanol 

with ether. The title compound was isolated with a melt.ng-po.nt of 217-219 C. EXAMPLE 

mmmsm 
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to dryness in vacuo. The residue after evaporation was dissolved in a mixture of ethyl acetate-ethanol and 1 
equivalent of hydrochloric acid in ethanol was added hereto, after which the title compound was obtained 
with a melting-point of 220-224 • C. 

5 EXAMPLE IV 

5-(1 -piperazinyl)quinoxalin, hydrochloride. 

0.2 Mol (33.5 g) of 5-chloroquinoxalin and 2.1 mol (184 g) of piperazine were mixed in 180 ml of 
ethylene glycol and refluxed for 20 hours. 

70 The reaction mixture was poured on ice and acidified with concentrated hydrochloric acid and then 
extracted with 3 x 200 ml of ether. The water layer was made alkaline while cooling with ice, with 50% 
sodium hydroxide and then extracted with 3 x 600 ml of methylene chloride. The combined methylene 
chloride solution was washed successively with 1 I of 1N sodium hydroxide and a mixture of 925 ml of a 
saturated saline solution and 75 ml of 50% potassium hydroxide. The organic solution was dried on sodium 

15 sulphate and was then evaporated to dryness in vacuo. The residue was chromatographed over silica gel 
with a mixture of methylene chloride, methanol, and 25% ammonia (92 : 7.5 : 0.5) as eluent. The resulting 
free base was dissolved in ethanol and 1 equivalent of hydrochloric acid in ethanol was added. The title 
compound was obtained with a melting-point of 271-272* C. 

20 EXAMPLE V 

1 -[5-(2-hydroxymethyl-1 ,4-benzodioxanyl)] piperazine , dihydrochloride. 

6,6 Mmol of 1-[5-(2-benzoyloxymethyl-1,4-benzodioxanyl)]piperazine were suspended in 100 ml of 
ethanol, after which a solution of 0.95 g of 85% KOH in 10 ml of water was added in one portion. After 
25 stirring at room temperature for 2.5 hours, the suspension was concentrated by evaporation at reduced 
pressure. The residue was then extracted with chloroform. The residue obtained after evaporation was 
finally converted with 2 equivalents of hydrochloric acid into the dihydrochloride of the title compound with a 
melting-point of 228-233* C. 

30 EXAMPLE VI 

1-[8-(1,2,3,4-tetrahydroquinolinyl)] piperazine, dihydrochloride. 

7.5 g Of Nid2.6H 2 0 were added while stirring at 10-15* C to 10.5 mmol of 1-(8-quinolinyl) piperazine 
in 75 ml of methanol. 11.9 g Of NaBH* were then added in portions in approximately 30 hours at 10-20* C. 
35 The reaction mixture was worked up by pouring in a mixture of 70 ml of water and 30 ml of concentrated 
hydrochloric acid. After heating at 90 * C for 20 minutes, the mixture was cooled and 20 ml of 50% NaOH 
solution was added. The title compound was finally obtained by extraction with chloroform and a 
chromatographic purification over silica gel. succeeded by the preparation of the dihydrochloride with 2 
equivalents of hydrochloric acid in ethanol. Melting-point 330-334* C. 

40 

EXAMPLE VII 

l-^S-methyH^-benzisoxazolyl)] piperazine, fumarate. 

86.9 Mmol of 1-(3-fluoro-2-acetyloxim-phenyl) piperazine were dissolved in 100 ml of DMSO, after 
45 which 6.7 g of 85% KOH were added. The mixture was poured in 500 ml of water, while stirring, and 
extracted with 3 x 300 ml of ethyl acetate. The product obtained after drying on magnesium sulphate and 
evaporation was dissolved in hot ethanol, after which 1 equivalent of fumaric acid was added in 150 ml of 
hot ethanol. 

The title compound was sucked off after crystallization and had a melting-point of 216-219* C. 
so Analogously to the methods described in the Examples I to VII, the compounds of general formula 12 
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(12) 
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recorded in the table below were prepared according to the method of the specific example also mentioned 
in the table: 

TABLE 



Conp.No. X 



Salt ?felt. -point (°C) Method of Ex. 



70 



75 



20 



25 



30 



35 



40 



45 



1 [o 



4 

5 
6 
7 
8 
9 



H 



12 



13 



14 



15 



Me 



10 [o 



11 



H 



H 
H 



HC1 222-224 



HC1 256-258 



HC1 266-269 



HC1 220-224 III 



2HC1 228-233 



-2HC1 226-230 



2HC1 236-240 



HC1 186-189 



HC1 179-181 



HC1 228-235 



FUM. 125 (decamp.) 



HC1 217-219 II 



HC1 266 (decomp.) II 



HC1 261-265 



HC1 190-192 



50 
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70 



75 



20 



30 



35 



40 



45 



50 



Coqp.No. X 



16 
17 



23 
24 
25 
26 
27 



c°r> 



19 
20 
21 
22 



28 



29 




($0 



H 
H 
H 
H 



CH y H 



h 

H 

H 

H 

H 

H 
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TABLE (cent.) 

H 
H 
H 



H 

H 
H 



H 
H 
H 



Salt Melt. -point CO Method of Ex. 



2HC1 


215-218 


X 


HC1 


235-240 


I 


HC1 


288-290 


I 


2HC1 


196-199 


I 


HC1 


240-245 


I 


HC1 


240 


II 


0.5^ 
i RIM. 


226-228 


I 


FUM. 


195-196 


I 


FUM. 


216-219 


VII 




Oil 


I 


HC1 


271-272 


IV 


2HC1 


216-222 


I 


2HC1 


330-334 


VI 



2.HC1 215-221 
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TABLE (cont.) 

Conp.No. X (R 2 ) n (R 2 ) q Salt Melt. -point CO Method of Ex. 



<?0 



30 

10 31 ^0 

32 fori « 



Me(cis) Me HC1 277-233 I" 

H H HC1 250 (dec.) I 

H maleat resin II 



75 33 toT!)-^ H H 2,HC1 195_197 ' 5 11 

2.HC1 295-300 VI 



42 [0I0J 
43 



44 



HZl 250 (dec. ) IV 

2.HC1 219-220 II 



20 35 « 
36 

25 37 ($0*"' h h WM * 208-211 ^ 

38 (Ol^ 0 ^ H H 2.HC1 190-193,5 II 

30 39 (Ogf* H H HJM. 164-166 II 

40 fol^TtS 1 H H 2.HC1 216-218 II 



H H 2.HC1 280-290 V 



2.HC1 257.5-265 VI 
2.UC1 276-280 I 
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TABLE (cont.) 

(l Vn { Vq Salt Melt.-point (°C) Method of Ex. 



45 H H 2 - K1 207-212 
T 

46 H H 2 " HCl 224 (dec - ) 

47 C^^Z) H H 2.BC1 280-285 



49 c^O^°" c ^ h h 2 • 196-200 



50 (O^^jli 0 ** 3 H H 2.HC1 263-265 

51 H H HC1 228-229 I 



59 



<°0 



I 
I 

II 



48 LOLJ W H H 2.HC1 195-197 II 



II 
II 



52 " " 2 * HCi 2& *" 288 VI 

" Cjl^ 0 H H 2 - HCl 300 (dec.) I 

54 (§X§| H H . 2.HC1 240 (dec.) IV 



H H HC1 208-210 I 

56 T33 H H HC1 236-240 I 

m mi'" 

57 (£r*\ H H HCl 235,5-236 VI 



58 foT% H H "CI 228-234 I 



resin II 
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TABLE (cont.) 



Cocnp.No. X (R 2 ) n (R^ Salt Melt. -point CO Method of Ex. 

5 




45 Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Pharmaceutical composition which comprises a piperazine derivative as the active substance, char- 
acterized in that as a psychotropically active substance it comprises at least one compound of general 
so formula 1 , 
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N N— H 



(1) 



(R. 



in which 



-Rt is alkyl, cycloalkyl, hydroxyalkyl, alkoxyalkyl, alkoxy, alkylthio, nitro, amino, mono- or dial- 
kylamino, cyano, halogen, trifluoromethyl, trifluoromethoxy, hydroxyl, and p has the value 0- 

3; 

-R2 is an alkyl group and n and q can have the value 0 or 1 ; 

-R3 may have the same "meanings as Ri , or is benzoyloxymethyl or methylidene, an oxo or 

thioxogroup, and m has the value 0-2; 
-A forms, with the two carbon atoms of the phenyl group, saturated or fully or partly unsaturated 

cyclic group having 5-7 atoms in the ring, which comprises 1-3 hetero atoms from the group 

O, S and N, with the proviso that the sum of the number of oxygen and sulphur atoms is at 

most 2, 

and exclusive of those compounds wherein n and q are 0, and A together with the two carbon atoms of 
the phenyl group forms a heterocyclic group having 5 of 6 ring atoms which as the only hetero atom 
contains a nitrogen atom on the meta position in relation to the piperazine group, and exclusive of 
compounds of general formula 1 wherein the group of general formula 2 



is a 4- (or 7-) benzimidazolyl group which may be substituted in position 2 with alkyl, or a 7-indolyl 
group, or a 4- (or 7-) benzotriazolyl group, or a 5- (or 8-) carbo (or 3,4-dihydrocarbo)-styryl group, or a 
8-quinolinyl group, or contains an acid addition salt or enantiomer there of. 

A composition as claimed in Claim 1, characterized in that the active substance is 

a) 1-[5-(1,4-benzodioxanyl)] piperazine, 

b) 1-[8-(1 ,3-benzodioxanyl)] piperazine, 

c) 1-[7-(benzofuranyl)] piperazine, 

d) 1-[4-(1,3-benzodioxolyl)] piperazine, 

e) 1-[5-(2-methoxymethyl-1,4-benzodioxanyI)] piperazine, 

f) 1-[7-(5-fluorobenzofuranyl)] piperazine, 

g) 1 -[8-(1 ,2,3,4-tetrahydroquinolyl)]piperazine, 

h) 1 -[8-(2-oxo-1 -benzopyranyl)]piperazine, 

i) 1 -[8-(2H-1 -benzopyrany l)]piperazine, 

j) 1 -[5-(2-methy 1-1 ,4-benzodioxanyl)]piperazine, 

k) 1-[7-(4-fluorobenzofuranyl)]piperazine, 

I) 1-[8-(isoquinolyl)]piperazine, 

m) 1 -[7-(4-bromobenzofuranyl)]piperazine, 

n) ( + M -[5-(2-methoxymethyM ,4-benzodioxanyl)]piperazine, 

0) 1 -[7-(4-methylbenzofuranyl)]piperazine, 

p) 1 -[7-(4-chlorobenzofurany l)]piperazine, 

q) 1-[7-(5-chlorobenzofuranyl)]piperazine, or an acid addition salt thereof. 
A method of preparing pharmaceutical compositions by bringing a pharmacologically active piperazine 
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derivative into a form suitable for administration, characterized in that compositions with psychotropic 
activity are prepared by mixing a compound of general formula 1, in which Ri-Fb, A, p, n, q and m 
have the meanings given in Claim 1 , or an acid addition salt or enantiomer thereof with solid or liquid 
carrier materials. 

A method as claimed in Claim 3, characterized in that 

a) 1-[5-(1,4-benzodioxanyl)] piperazine, 

b) 1-[8-(1,3-benzodioxanyl)] piperazine, 

c) 1-[7-(benzofuranyl)] piperazine, 

d) 1-[4-(1,3-benzodioxolyl)] piperazine. 

e) 1-[5-(2-methoxymethyl-1,4-benzodioxanyl)] piperazine, 

f) 1-[7-(5-fluorobenzofuranyl)] piperazine, 

g) 1-[8-(1 ,2,3,4-tetrahydroquinolyl)]piperazine, 

h) 1 -[8-(2-oxo-1 -benzopyranyl)]piperazine, 

i) 1 -[8-(2H-1-benzopyranyl)]piperazine, 

j) 1 -[5-(2-methyl-1 ,4-benzodioxanyl)]piperazine, 

k) 1 -[7-(4-fluorobenzofuranyl)]piperazine, 

I) 1-[8-(isoquinolyl)]piperazine, 

m) 1 -[7-(4-bromobenzofuranyl)]piperazine, 

n) ( + )-1 -[5-(2-methoxymethyl-1 ,4-benzodioxanyl)]piperazine, 

0) 1-[7-(4-methylbenzofuranyl)]piperazine, 
p) 1 -[7-(4~chlorobenzofuranyl)]piperazine, 

q) 1-[7-(5-chlorobenzofuranyl)]piperazine, or an acid addition salt thereof is used as the active 
substance. 

Compounds of general formula 1 for use as an active psychotropic substance, in which R1-R3, A, p, n, 
q and m have the meanings given in Claim 1 , acid addition salts and enantiomers thereof. 

Compounds 

a) 1-[5-(1,4-benzodioxanyl)] piperazine, 

b) 1-[8-(1,3-benzodioxanyl)] piperazine, 

c) 1-[7-(benzofuranyl)] piperazine, 

d) 1-[4-(1 ,3-benzodioxolyl)] piperazine, 

e) 1-[5-(2-methoxymethyl-1,4-benzodioxanyl)] piperazine, 

f) 1-[7-(5-fluorobenzofuranyl)] piperazine, 

g) 1-t8-(1,2,3,4-tetrahydroquinolyl)]piperazine, 

h) 1 -[8-(2-oxo-1 -benzopyranyl)]piperazine, 

1) 1 -[8-(2H-1-benzopyranyl)]piperazine, 

j) 1-[5-(2-methyl-1 ,4-benzodioxanyl)]piperazine, 

k) 1 -[7-(4-fluorobenzofuranyl)]piperazine, 

I) 1-[8-(isoquinolyl)]piperazine, 

m) 1 -[7-(4-bromobenzof urany l)]piperazine, 

n) ( + M -[5-(2-methoxymethyl-1 ,4-benzodioxanyl)]piperazine, 

0) 1 -[7-(4-methylbenzofuranyl)]piperazine, 

p) 1 -[7-(4-chlorobenzofuranyl)]piperazine, 

q) 1-[7-(5-chlorobenzofuranyl)]piperazine, and acid addition salts thereof. 

A method of preparing piperazine derivatives of general formula 1 in a manner known for the synthesis 
of analogous compounds, characterized in that compounds as claimed in Claim 6 are prepared by: 
a. converting a compound of general formula 3 
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with a compound of general formula 4, 



L _JJ— H 



(A) 



in which Ri-Ra, A, p, n, q and m have the meanings given in Claim 1, and L is a leaving group; or 

b. removing from a compouncTof general formula 1 in which the hydrogen atom at the N-atom is 
replaced by a protective group, said protective group, for example, by means of catalytic hydrogena- 
tion or acid hydrolysis, or 

c. reducing a compound of general formula 5 



Vv- 



N N— H 
crSRJL 



(5) 



or general formula 6, 




N M— H 



(6) 



in which R1-R3. A, p, n, q and m have the meanings given in Claim 1, or 
d. converting a compound of general formula 7 



with a compound of general formula 8, 



H— N' N—h 



(7) 



(8) 



17 



EP0 189 612 B1 



in which R1-R3, A, p, n, q and m have the meanings given in Claim 1, and L is a leaving group, or 
e. removing from a"compound of general formula 9, 




in which Ri-Ra, A, p, n, q and m have the meanings given in Claim 1, the amino group, or 

f. converting a compound of geneFal formula 1 into another compound of general formula 1 , for 
example, by hydrolizing an esterified hydroxyl function, or by introducing or saturating a double 
bond, or 

g. converting a compound of the general formula 10 




(10) 



wherein A, Ri-Ra, m, n,p and q have the meaning given in Claim 1, and Rg is an activating 
group, with a compouncTofthe formula R2-L, wherein R2 has the above meaning and L is a leaving 
group, and removing the activating group R5 in a way known per se , or 
h. converting a compound of general formula 11, 




(11) 



in which Z and Z\ after cyclisation, lead to the desired group A, by means of a cyclisation 
reaction into a compound of general formula 1, in which R1-R3, A, p, n, q and m have the meanings 
given in Claim 1 . 

Claims for the following Contracting State : AT 

1. A method of preparing pharmaceutical compositions by bringing a pharmacologically active piperazine 
derivative into a form suitable for administration, characterized in that compositions having psychotropic 
activity are prepared by mixing a compound of general formula 1, 
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(1) 



in which 



-Ri is alkyl, cycloalkyl, hydroxyalkyl, alkoxyalkyl, alkoxy, nitro, alkylthio, amino, mono- or dial- 
kylamino, cyano, halogen, trifluoromethyl, trifluoromethoxy, hydroxyl, and p has the value 0- 
3; 

-R2 is an alkyl group and n and q can have the value 0 or 1 ; 

-Ffe may have the same "meanings as Ri, or is benzoyloxymethyl or methylidene, an oxo or 
thioxogroup, and m has the value 0-2; 

-A forms, with the two carbon atoms of the phenyl group, a saturated or fully or partly 
unsaturated cyclic group having 5-7 atoms in the ring, which comprises 1-3 hetero atoms 
from the group 0, S and N, with the proviso that the sum of the number of oxygen and 
sulphur atoms is at most 2, and exclusive of those compounds wherein n and q are 0, and A 
together with the two carbon atoms of the phenyl group forms a heterocyclic group having 5 
or 6 ring atoms which as the only hetero atom contains a nitrogen atom on the meta position 
in relation to the piperazine group, and exclusive of compounds of general formula 1, 
wherein the group of general formula 2 



is a 4-(or 7-)benzimidazolyl group which may be substituted in position 2 with alkyl, or a 7- 
indolyl group, or a 4- (or 7-) benzotriazolyl group, or a 5-(or 8-) carbo (or 3.4-dihydrocarbo)- 
styryl group, or a 8-quinoIinyl group, or an acid addition salt or enantiomer thereof with solid 
or liquid carrier materials. 

A method as claimed in Claim 1 , characterized in that 

a) 1-[5-(1,4-benzodioxanyl)] piperazine, 

b) 1-[8-(1,3-benzodioxanyl)] piperazine, 

c) 1-[7-(benzofuranyl)] piperazine, 

d) 1-[4-(1,3-benzodioxolyl)] piperazine, 

e) H5-(2-methoxymethyl-1,4-benzodioxanyl)] piperazine, 

f) 1-[7-(5-fluorobenzofuranyl)] piperzine, 

g) 1-[8-(1 ,2,3,4-tetrahydroquinolyl)]piperazine, 

h) 1 -[8-(2-oxo-1 -benzopyranyl)]piperazine, 

i) 1-[8-(2H-1 -benzopyranyl)piperazine, 

j) 1-[5-(2-methyl-1 ,4-benzodioxanyl)]piperazine, 

k) H7-(4-fluorobenzofuranyl)]piperazine, 

I) 1-[8-(isoquinolyl)]piperazine, 

m) 1 -[7-(4-bromobenzofurany l)]piperazine, 

n) ( + )-1-[5-(2-methoxymethyl-1,4-benzodioxanyl)] piperazine 

o) 1-[7-(4-methylbenzofurananyl)]piperazine, p) 1-t7-(4-chlorobenzofuranyl)]piperazine, 

q) 1-[7-(5-chlorobenzofuranyl)]piperazine, or an acid addition salt thereof is used as the active 

substance. 




(2) 
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A method of preparing piperazine derivatives of general formula 1 in a manner known for the synthesis 
of analogous compounds, characterized in that compounds of general formula 1 in Claim 6 are 
prepared by: 

a. converting a compound of general formula 3 




with a compound of general formula 4, 




In which R1-R3. A, p, n, q and m have the meanings given in Claim 1, and L is a leaving group; 

or 

b. removing from a compound of general formula 1 in which the hydrogen atom at the N-atom is 
replaced by a protective group, said protective group, for example, by means of catalytic hydrogena- 
tion or acid hydrolysis, or 

c. reducing a compound of general formula 5 




or general formula 6. 




in which R1-R3, A, p, n, q and m have the meanings given in Claim 1, or 
d. converting a compound of general formula 7 
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<7) 



with a compound of general formula 8, 



N 




(8) 



in which R1-R3, A, p, n, q and m have the meanings given in Claim 1, and L is a leaving group, 

or 

e. removing from a compound of general formula 9, 



in which R1-R3, A, p, n, q and m have the meanings given in Claim 1, the amino group, or 

f. converting a compound of general formula 1 into another compound of general formula 1, for 
example, by hydrolizing an esterified hydroxyl function, or by introducing or saturating a double 
bond, or 

g. converting a compound of the general formula 10 



wherein A, R1-R3, m, n, p and q have the meaning given in Claim 1, and Rs is an activating 
group, with a compound of the formula R2-L, wherein R2 has the above meaning and L is a leaving 
group, and removing the activating group Ffc in a way known per se, or 
h. converting a compound of general formula 11. 





(10) 
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(ID 



in which 2 and Z\ after cyclisation, lead to the desired group A, by means of a cyclisation 
reaction into a compound of general formula 1, in which R1-R3, A, p, n, q and m have the meanings 
given in Claim 1. 

Patentanspriiche 

PatentansprUche fur folgende Verstragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Pharmazeutische Zusammensetzung, die ein Piperazinderivat als aktive Substanz enthalt, dadurch 
gekennzeichnet, daB sie als psychotrop aktive Substanz mindestens eine Verbindung der allgemeinen 



worin R1 Alkyl, Cycloalkyl, Hydroxyalkyl, Alkoxyalkyl, Alkoxy. Alkylthio, Nitro, Amino, Mono- Oder 
Dialkylamino, Cyano, Halogen, Trifluormethyl, Trifluormethoxy Oder Hydroxyl bedeutet und p den Wert 
Null bis 3 hat, 

R2 eine Alkylgruppe ist und n und q den Wert Null Oder 1 haben konnen, 

R3 die gleichen Bedeutungen wie R1 haben kann Oder Benzoyloxymethyl oder Methyliden Oder 
eine Oxo- Oder Thioxogruppe ist und m den Wert Null bis 2 hat, 

A mit den beiden Kohlenstoffatomen der Phenylgruppe eine gesattigte oder vollstandig oder 
teilweise ungesattigte cyclische Gruppe mit 5 bis 7 Atomen im Ring bildet, die 1 bis 3 Heteroatome aus 
der Gruppe 0, S und N aufweist, mit der MaBgabe, daB die Summe der Zahl von Sauerstoff- und 
Schwefelatomen hochstens 2 ist, und ausschlieBlich jener Verbindungen, worin n und q Null sind und A 
zusammen mit den beiden Kohlenstoffatomen der Phenylgruppe eine heterocyclische Gruppe mit 5 
oder 6 Ringatomen bildet, die als einziges Heteroatom ein Stickstoffatom in m-Stellung in bezug auf die 
Piperazingruppe enthalt, und ausschlieBlich Verbindungen der allgemeinen Formel (1), worin die 
Gruppe der allgemeinen Formel (2) 



eine 4- (oder 7-)Benzimidazoly!gruppe, die in Stellung 2 mit Alkyl substituiert sein kann, oder eine 7- 
Indolylgruppe oder eine 4- (oder 7-)Benzotriazolylgruppe oder eine 5- (oder 8-) Carbo- (oder 3,4- 
Dihydrocarbo)-styrylgruppe oder eine 8-Chinolinylgruppe ist, aufweist oder ein Saureadditionssalz oder 
Enantiomer hievon enthalt. 

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB die aktive Substanz 



Formel (1) 





(2) 
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a) 1-[5-(1,4-Benzodioxanyl)hpiperazin, 

b) 1-[8-(1,3-Benzodioxanyl)]-piperazin t 

c) 1-[7-(Benzofuranyl)J-piperazin, 

d) 1 -[4-(1 ,3-Benzodioxolyl)]-piperazin, 

5 e) 1 -[5-(2-Methoxymethyl-1 t 4-benzodioxanyl)]-piperazin, 

f) 1 -[/-(S-FluorbenzofuranytyJ-piperazin, 

g) 1-[8-(1 ,2,3,4-Tetrahydrochinolyl)]-piperazin, 

h) 1 -[8-(2-Oxo-1 -benzopyranyl)hpiperazin, 

i) 1 -[8-(2H-1 -Benzopyranyl)]-piperazin, 

io j) 1 -[5-(2-Methyl-1 ,4-benzodioxanyl)}-piperazin, 

k) 1-[7-(4-Fluorbenzofuranyl)>piperazin, 

I) 1-[8-(lsochinolyl)>piperazin, 

m) 1 -[/-(^BrombenzofuranyOJ-piperazin, 

n) ( + >-1-[5-(2-Methoxymethyl-1 ,4-benzodioxanyl)}-piperazin, 
15 o) 1-[7-(4-Methylbenzofuranyl)]-piperazin, 

p) 1 -[7-(4-Chlorbenzofuranyl)]-piperazin, 

q) 1-[7-(5-Chlorbenzofuranyl)>piperazin Oder ein Saureadditionssalz hievon ist. 

3. Verfahren zum Herstellen von pharmazeutischen Zusammensetzungen, indem ein pharmakologisch 
20 aktives Piperazinderivat in eine fQr Verabreichung geeignete Form gebracht wird. dadurch gekennzeich- 

net, daB Zusammensetzungen mit psychotroper Wirksamkeit durch Mischen einer Verbindung der 
allgemeinen Formel (1), worin Ri bis R3, A, p, n, q und m die in Anspruch 1 angegebenen 
Bedeutungen haben, oder eines Saureadditionssalzes oder Enantiomers hievon mit festen Oder flQssi- 
gen Tragermaterialien hergestellt werden. 

25 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB 

a) 1-[5-(1 ,4-Benzodioxanyl)]-piperazin, 

b) 1-[8-(1,3-Benzodioxanyl)]-piperazin, 

c) 1-[7-(Benzofuranyl)]-piperazin, 

30 d) 1 -[4-(1 ,3-Benzodioxolyl)]-piperazin, 

e) 1 -[5-(2-Methoxymethyl-1 ,4-benzodioxanyl)]-piperazin, 

f) 1 -[7-(5-Fluorbenzofurany l)]-piperazin, 

g) 1-[8-(1 ,2,3,4-Tetrahydrochinolyl)]-piperazin, 

h) 1 -[8-(2-Oxo-1 -benzopyranyl)]-piperazin t 
35 i) 1-[8-(2H-1-Benzopyranyl)}-piperazin, 

j) 1 -[5-(2-Methyl-1 t 4-benzodioxanyi)hpiperazin, 
k) 1 -[7-(4-Fluorbenzofuranyl)]-piperazin, 
I) 1-[8-(lsochinolyi)J-piperazin, 
m) 1-[7-(4-Brombenzofuranyl)]-piperazin, 
40 n) ( + )-1 -[5-(2-Methoxymethyl-1 ,4-benzodioxanyl)hpiperazin, 

o) 1 -[7-(4-Methylbenzofurany l)]-piperazin, 
p) 1 -[7-(4-Chlorbenzof uranyl)]-piperazin, 

q) 1-[7-(5-Chlorbenzofuranyl)hpiperazin oder ein Saureadditionssalz hievon als aktive Substanz 
verwendet wird. 

45 

5. Verbindungen der allgemeinen Formel (1) zur Verwendung als aktive psychotrope Substanz, worin Ri 
bis R3, A, p, n q und m die in Anspruch 1 angegebenen Bedeutungen haben, Saureadditionssalze und 
Enantiomere hievon. 

50 6. Verbindungen 

a) 1-[5-(1 ,4~Benzodioxanyl)}-piperazin, 

b) 1-[8-(1 ,3-Benzodioxanyl)]-piperazin t 

c) 1-[7-(Benzofuranyl)J-piperazin, 

d) 1-[4-(1,3-Benzodioxolyl)]-piperazin, 

55 e) 1 -[5-(2-Methoxy methy 1-1 ,4-benzodioxany l)]-piperazin, 

f) 1-[7-(5-F1uorbenzofuranyl)]-piperazin, 

g) 1-[S-(1 ,2,3,4-Tetrahydrochinolyl)hpiperazin, 

h) H8-(2-Oxo-1-benzopyranyl)}-piperazin, 
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i) 1 -[8-(2H-1 -Benzopyranyl)]-piperazin, 

j) 1-[5-(2-Methyl-1 ,4-benzodioxanyl)]-piperazin, 

k) 1 -[7-(4-Fluorbenzofuranyl)]-piperazin, 

I) 1-[8-(lsochinolyl)]-piperazin, 

m) 1 -[7-(4-Brombenzofurany l)]-piperazin, 

n) ( + )-1 -[5-(2-Methoxymethyl-1 f 4~benzodioxanyl)hpiperazin, 

o) 1 -[7-(4-Methylbenzofuranyl)J-piperazin, 

p) l-I/^ChlorbenzofuranyOJ-piperazin, 

q) 1-[7-(5-Chlorbenzofuranyl)]-piperazin und SSureadditionssalze hievon. 

Verfahren zum Herstellen von Piperazinderivaten der allgemeinen Formel (1) auf eine fGr die Synthase 
analoger Verbindungen bekannte Weise, dadurch gekennzeichnet, daB Verbindungen, wie in Anspruch 
6 beansprucht, hergestellt werden durch: 

a. Umsetzen einer Verbindung der allgemeinen Formel (3) 




mit einer Verbindung der allgemeinen Formel (4) 

L N— H (4) , 

worin Ri bis Ra, A, p, n, q und rn die in Anspruch 1 angegebenen Bedeutungen haben und L eine 
Abgangsgruppe ist, oder 

b. Entfernen der Schutzgruppe aus einer Verbindung der allgemeinen Formel (1), worin das 
Wasserstoffatom am N-Atom durch eine Schutzgruppe ersetzt ist, beispielsweise durch katalytische 
Hydrierung oder Saurehydrolyse, oder 

c. Reduzieren einer Verbindung der allgemeinen Formel (5) 




oder der allgemeinen Formel (6) 
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(6), 



worin Ri bis Ra, A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben, oder 
d. Umsetzen einer Verbindung der allgemeinen Formel (7) 




mit einer Verbindung der allgemeinen Formel (8) 



(7) 



■flu 



H — -N N—H 



(8), 



worin Ri bis R3, A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben und L eine 
Abgangsgruppe ist, Oder 

e. Entfernen der Aminogruppe aus einer Verbindung der allgemeinen Formel (9) 



(9), 



worin Ri bis R3, A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben, oder 

f. Oberfuhren einer Verbindung der allgemeinen Formel (1) in eine andere Verbindung der allgemei- 
nen Formel (1), beispielsweise durch Hydrolysieren einer veresterten Hydroxylfunktion oder durch 
Bnfuhren oder Sattigen einer Doppelbindung, oder 

g. Umsetzen einer Verbindung der allgemeinen Formel (10) 
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(10), 



worin A, Ri bis Ffe. m. n, p und q die in Anspruch 1 angegebenen Bedeutungen haben und Re eine 
aktivierende Gruppe ist. mit einer Verbindung der Formal Ffe-L, worin Ffc die obige Bedeutung hat 
und L eine Abgangsgruppe ist, und Entfernen der aktivierenden Gruppe FU in an sich bekannter 
Weise, oder 

h. OberfOhren einer Verbindung der allgemeinen Formel (11) 



H, ^-Su. 



(ID, 



worin Z und T nach Cyclisierung zu der gewDnschten Gruppe A fQhren, durch eine Cyclisierungsre- 
aktion in eine Verbindung der allgemeinen Formel (1), worin Ri bis R3, A, p, n, q und m die in 
Anspruch 1 angegebenen Bedeutungen haben. 

PatentansprUche fUr folgenden Verstragsstaat : AT 

1. Verfahren zum Herstellen von pharmazeutischen Zusammensetzungen, indem ein pharmakologisch 
aktives Piperazinderivat in eine fDr Verabreichung geeignete Form gebracht wird, dadurch gekennzeich- 
net, da/5 Zusammensetzungen mit psychotroper Wirksamkeit durch Mischen einer Verbindung der 
allgemeinen Formel (1) 



(1), 



worin Ri Alkyl, Cycloalkyl, Hydroxyalkyl. Alkoxyalkyl, Alkoxy. Alkylthio, Nitro, Amino, Mono- oder 
Dialkylamino, Cyano, Halogen, Trifluormethyl. Trifluormethoxy oder Hydroxy! bedeutet und p den wert 
Null bis 3 hat, 

R 2 eine Alkylgruppe ist und n und q den Wert Null oder 1 haben konnen, 

FU die gleichen Bedeutungen wie Ri haben kann oder Benzoyloxymethyl oder Methyliden oder 
eine Oxo- oder Thioxogruppe ist und m den Wert Null bis 2 hat, 

A mit den beiden Kohlenstoffatomen der Phenylgruppe eine gesattigte oder vollstandig oder 
teilweise ungesSttigte cyclische Gruppe mit 5 bis 7 Atomen im Ring bildet, die 1 bis 3 Heteroatome aus 
der Gruppe 0. S und N aufweist, mit der MaBgabe, dafl die Summe der Zahl von Sauerstoff- und 
Schwefelatomen hochstens 2 ist, und ausschliefllich jener Verbindungen, worin n und q Null sind und A 
zusammen mit den beiden Kohlenstoffatomen der Phenylgruppe eine heterocyclische Gruppe mit 5 
oder 6 Ringatomen bildet, die als einziges Heteroatom ein Stickstoffatom in m-Stellung in bezug auf die 
Piperazingruppe enthSIt, und ausschliefllich Verbindungen der allgemeinen Formel (1), worin die 
Gruppe der allgemeinen Formel (2) 
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eine 4- (Oder 7-)Benzimidazolylgruppe, die in Steilung 2 mit Alkyl substituiert sein kann, oder eine 7- 
Indolylgruppe oder eine 4- (oder 7-)Benzotriazolylgruppe oder eine 5- (oder 8-) Carbo- (oder 3.4- 
Dihydrocarbo)-styrylgruppe oder eine 8-Chinolinylgruppe ist, oder eines Saureadditionssalzes oder 
Enantiomers hievon mit festen oder flQssigen TrSgermaterialien hergestellt werden. 

Verfahren nach Anspruch 1 . dadurch gekennzeichnet, dafl 

a) H5-(1,4-Benzodioxanyl)>piperazin, 

b) 1-[8-(1 ,3-Benzodioxanyl)]-piperazin, 

c) 1-[7-(Benzofuranyl)]-piperazin, 

d) 1-[4-(1,3-Benzodioxolyl)hpiperazin, 

e) 1-[5-(2-Methoxymethyl-1 ,4-benzodioxanyl)]-piperazin, 

f) 1 -[7-(5-Fluorbenzofuranyl)]-piperazin, 

g) 1 -[8-(1 ,2,3,4-Tetrahydrochinolyl)hpiperazin, 

h) 1 -[8-(2-Oxo-1 -benzopyrany l)]-piperazin, 

i) 1 -[8-(2H-1 -Benzopyranyl)>piperazin, 

j) 1 -[5-(2-Methyl-1 ,4-benzodioxanyl)]-piperazin, 

k) 1 -[7-(4-Fluorbenzof urany l)}-piperazin, 

I) 1-[8-(lsochinolyl)J-piperazin, 

m) 1 -[7-(4-Brombenzof urany l)>piperazin, 

n) ( + H -[5-(2-Methoxymethyl-1 ,4-benzodioxanyl)>piperazin, 

o) 1 -[7-(4-Methy lbenzofuranyl)]-piperazin, 

p) 1 -[7-(4-Chlorbenzofuranyl)}-piperazin, 

q) 1-[7-(5-ChIoit>enzofuranyl)]-piperazin oder ein Saureadditionssalz hievon als aktive Substanz 
verwendet wird. 

Verfahren zum Herstellen von Piperazinderivaten der allgemeinen Formel (1) auf eine fUr die Synthese 
analoger Verbindungen bekannte Weise, dadurch gekennzeichnet, daB Verbindungen hergestellt wer- 
den durch: 

a. Umsetzen einer Verbindung der allgemeinen Formel (3) 




mit einer Verbindung der allgemeinen Formel (4) 




(4), 
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worin Ri bis R3, A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben und L eine 
Abgangsgruppe ist, Oder 

b. Entfernen der Schutzgruppe aus einer Verbindung der allgemeinen Formel (1), worin das 
Wasserstoffatom am N-Atom durch eine Schutzgruppe ersetzt ist, beispielsweise durch katalytische 
Hydrierung oder Saurehydrolyse, oder 

c. Reduzieren einer Verbindung der allgemeinen Formel (5) 




oder der allgemeinen Formel (6) 



0U 



(6), 



worin R1 bis R 3i A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben, oder 
d. Umsetzen einer Verbindung der allgemeinen Formel (7) 



(7) 



mit einer Verbindung der allgemeinen Formel (8) 



H- 



N N — H 



(8), 



worin Ri bis R3, A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben und L eine 
Abgangsgruppe ist, Oder 

e. Entfernen der Aminogruppe aus einer Verbindung der allgemeinen Formel (9) 
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IN. N — H 



(9), 



(R 



worin Ri bis Ra, A, p, n, q und m die in Anspruch 1 angegebenen Bedeutungen haben, oder 

f. OberfOhren einer Verbindung der allgemeinen Formal (1) in eine andere Verbindung der allgemei- 
nen Formel (1). beispieisweise durch Hydrolysieren einer veresterten Hydroxylfunktion Oder durch 
Einfuhren oder SSttigen einer Doppelbindung, oder 

g. Umsetzen einer Verbindung der allgemeinen Formel (10) 



worin A, R1 bis R3, m, n, p und q die in Anspruch 1 angegebenen Bedeutungen haben und Rg eine 
aktivierende Gruppe ist, mit einer Verbindung der Formel R2-L, worin R2 die obige Bedeutung hat 
und L eine Abgangsgruppe ist, und Entfemen der aktivierenden Gruppe R* in an sich bekannter 
Weise, oder 

h. OberfOhren einer Verbindung der allgemeinen Formel (11) 



worin Z und Z* nach Cyclisierung zu der gewGnschten Gruppe A fUhren, durch eine Cyclisierungsre- 
aktion in eine Verbindung der allgemeinen Formel (1), worin R1 bis R3. A t p, n, q und m die in 
Anspruch 1 angegebenen Bedeutungen haben. 

Revendications 

Revendlcations pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. Composition pharmaceutique, qui comprend un d6riv§ pipgrazine comme substance active, caract§ri- 
s£e en ce que, comme substance k activity psychotrope, elle comprend au moins un compost de 
formule g€n£rale 1 
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dans laqueHe ^ cycloalkyle. hydroxyalkyle. alcoxyalkyle, alcoxy. alkylthio, n'rtro, amino. 

mono- ou dialkylamino, cyano. halogeno. trifluoromethyle, trifluoromethoxy, hydroxyle. et p a 
la valeur 0-3; 

-Rz est un groups alkyle et n et q peuvent avoir la valeur 0 ou 1 ; 

-Ffe peut avoir les memes significations que Ri. ou est un groupe benzoyloxymethyle ou 

methylidfene, un groupe oxo ou thioxo, et m a la valeur 0-2; 
-A forme avec les deux atomes de carbone du groupe phenyls, un groupe cyclique sature ou 
entierement ou partiellement insature comportant 5-7 atomes dans le noyau, qui comprend 
1-3 heteroatomes du groupe 0. S et N. a condition que la somme du nombre d'atomes 
d'oxygfene et d'atomes de soufre soit d'au plus 2. 
et a ('exclusion des composes dans lesquels n et q sont nuls et A forme, avec les deux atomes de 
carbone du groupe phenyle. un groupe heterocyclique comportant 5 ou 6 atomes dans le noyau qui 
contient. comme seul heteroatome. un atome d'azote en position meta par rapport au groupe 
piperazine. et a ('exclusion des composes de formule generate 1 dans lesquels le groupe de formule 
generate 2 




est un groupe 4- (ou 7-) benzimidazolyle, qui peut etre substitu<§ en position 2 par un groupe alkyle ou 
un groupe 7-indolyle, ou un groupe 4- (ou 7-) benzotriazolyle, ou un groupe 5- (ou 8-) carbo (ou 3,4- 
dihydrocarbo) styryle, ou un groupe 8-quinol§inyle, ou contient un sel d'addition avec un acide ou un 
§nantiom§re de celui-ci. 

Composition selon la revendication 1, caract^risee en ce que la substance active est 

a) la 1-[5-(1,4-benzodioxanyl)]piperazine, 

b) la 1-[8-(1,3-benzodioxanyl)]pip6razine, 

c) la 1-[7-(benzofurannyl)]pip6razine, 

d) la 1-[4-(1.3-benzodioxolyl)]piperazine, 

e) la i-[5-(2-m§tho)cym#thyl-1.4-benzodioxanyl)]pip6razine, 

f) la 1-[7-(5-fluorobenzofurannyl)]pip6razine, 

g) la 1-[8-(1,2,3,4-t^trahydroquinoleyl)]pip^razine, 

h) la 1-[8-(2-oxcH-benzopyranyl)]pip6razine, 

i) la 1-[8-(2-H-1-benzopyranyl)]pip£razine f 

j) la 1-[5-(2-m^thyl-1,4-benzodioxanyl)]pip6razine, 

k) la 1-[7-(4-fluorobenzofurannyl)]piperazine, 

I) la 1-(8-(isoquinol^yl)]pip6razine. 

m) la 1-[7-(4-bromobenzofuranny1)]piperazine, 

n) la ( + )-1-[5-(2-methoxymethyl-1,4-benzodioxanyl)]pip4razine, 

o) la 1-[7-(4-m§thylbenzofurannyl)]pip^razine, 

p) la 1-[7-(4-chlorobenzofurannyl)]pip^razine, 

q) la l-[7-(5-chlorobenzofurannyl)]pip6razine, ou un de leurs sels d f addition avec un acide. 
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Proc6d6 de preparation de compositions pharmaceutiques, qui consiste k mettre un 66r\v6 pipxlrazine k 
activity pharmacologique sous une forme convenant k I'administration, caract£rise en ce que des 
compositions k activite psychotrope sont prepares par melange d'un compost de formule g^n^rale 1 , 
dans laquelle R1-R3, A, p f n, q et m ont les significations donnSes dans la revendication 1, ou d'un de 
ses sels d'addition avec un acide ou 6nantiom&res, avec des v^hicules solides ou liquides. 

Proc£d£ selon la revendication 3, caract£ris6 en ce que Ton utilise, comme substance active, 

a) la 1-[5-(1,4-benzodioxanyl)]pip£razine, 

b) la 1-[8-(1 f 3-benzodioxanyl)]pip6razine, 

c) la 1-[7-(benzofurannyl)]pip£razine, 

d) la 1-[4-(1,3-benzodioxolyl)]pip£razine, 

e) la 1-[5-(2-m6thoxym6thyM,4-benzodioxanyl)]pipxlrazine, 

f) la 1-[7-(5-fluorobenzofurannyl)]pip6razine, 

g) la 1-[8-(1 f 2,3,4-t6trahydroquinoI^yl)]pip§razine, 

h) la 1-[8-(2-oxo-1-benzopyranyl)]pip£razine, 

i) la 1-[8-(2-H-1-benzopyranyl)]pip£razine, 

j) la 1-[5-(2-m£thyl-1,4-benzodioxanyl)]pipxlrazine, 

k) la 1-[7-(4-fluorobenzofurannyl)]piperazine, 

I) la 1-[8-(isoquinol6yl)]pip£razine, 

m) la 1-[7-(4-bromobenzofurannyl)]pip6razine, 

n) la ( + )-1-[5-(2-m6thoxym6thyl-1,4-benzodioxanyl)]piperazine i 

0) la 1-[7-(4-m6thylbenzofurannyl)]pip£razine, 
p) la 1-[7-(4-chlorobenzofurannyl))pip6razine, 

q) la 1-[7-(5-chlorobenzofurannyl)]pip6razine, ou un de leurs sels d'addition avec un acide. 

Composes de formule g£n£rale 1 k utiliser comme substances psychotropes actives, dans lesquels R1 - 
R3. A, p, n, q et m ont les significations donn£es dans la revendication 1, ou un de leurs sels d'addition 
avec un acide ou Snantiom&res. 

Composes 

a) la 1-[5-(1 ,4-benzodioxanyl)]pip6razine, 

b) la 1-[8-(1,3-benzodioxanyl)]pip6razine, 

c) la 1-[7-(benzofurannyl)]pip§razine, 

d) la 1-[4-(1,3-benzodioxolyl)]pip6razine, 

e) la 1-[5-(2-m^thoxym§thyl-1,4-benzodioxanyl)]pip§razine, 

f) la 1-[7-(5-fIuorobenzofurannyl)]pip£razine, 

g) la 1-[8-(1,2,3,4-t^trahydroquinol§yl)]pip§razine, 

h) la 1-[8-(2-oxo-1-benzopyranyl)]pip6razine, 

1) la 1-[8-(2-H-1-benzopyranyl)[pip6razine, 

j) la 1-[5-(2-m§thyM,4-benzodioxanyl)]piperazine, 

k) la 1-[7-(4-fluorobenzofurannyl)]pip6razine, 

I) la 1-[8-(isoquinoieyl))pip£razine, 

m) la 1-[7-(4-bromobenzofurannyl)]pip£razine, 

n) la ( + )-1-[5-(2-m6thoxymethyl-1,4-benzodioxanyl)]piperazine, 

o) la 1-[7-(4-m£thylbenzofurannyl)]pip§razine, 

p) la 1-[7-(4-chlorobenzofurannyl)]pip6razine, 

q) la 1-[7-(5-chlorobenzofurannyl)]pip^razine, et leurs sels d'addition avec un acide. 

Proci66 de preparation de d6riv£s pip£razines de formule generate 1 , d'une manure connue pour la 
synthase de composes analogues, caract£ris6 en ce que Ton prepare des composes selon la 
revendication 6 : 

a. en transformant un compose de formule g£n£rale 3 
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avec un compost de formule g6n6rale 4 



L' 
L 



N H 



dans lesquelles R1-R3. A, p. n, q et m ont les significations donnees dans la revendication 1, et L est 

un groups partant; ou „ . 

b en eliminant, d'un compose de formule generale 1. dans lequel I'atome d'hydrogene he sur 
I'atome de N est remplace par un groupe protecteur, ledit groupe protecteur, par exemple au moyen 
d'une hydrogenation catalytJque ou d'une hydrolyse acide, ou 
c. en reduisant un compost de formule gSnirale 5 




N — H 



(5) 



ou de formule generale 6 




N N— H 



(RJ P > 



16) 



dans lesquelles Ri-Rs. A, p, n. q et m ont les significations donnees dans la revendication 1, ou 
d. en transformant un compost de formule generale 7 




(7) 



avec un compost de formule generate 8 
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H — N N — H '81 

dans lesquelles Ri -Ra, A, p f n, q et m ont les significations donnies dans la revendication 1, et L est 
un groups partant, ou 

e. en eliminant, d'un compost de formule ggnSrale 9 




dans laquelle R1-R3, A, p, n, q et m ont les significations donnges dans la revendication 1, le groups 
amino, ou 

f. en transformant un compost de formule g6n§rale 1 en un autre compost de formule g6n6rale 1, 
par exemple en hydrolysant une fonction hydroxyle estSrifige, ou en introduisant ou en saturant une 
double liaison, ou 

g. en transformant un compost de formule g§n$rale 10 




(10) 



dans laquelie A, Ri-Ra, m, n, p et q ont les significations donndes dans la revendication 1, et R* est 
un groupe activant, avec un composS de formule R2-L, dans laquelie R2 a la meme signification que 
ci-dessus et L est un groupe partant, et en Eliminant le groupe activant Re d'une manors connue en 
soi, ou 

h. en transformant un compost de formule g6n6rale 11 




(111 



dans laquelie 2 et Z\ aprds cyclisation, conduisent au groupe A recherche, au moyen d'une reaction 
de cyclisation, en un compost de formule g6n6rale 1. dans laquelie R1-R3. A, p, n, q et m ont les 
significations donn§es dans la revendication 1. 

Revendicatlons pour TEtat contractant survant : AT 
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Procede de preparation de compositions pharmaceutiques. qui consiste a amener un denve p.perazine 
pharmacologiquement actif sous une forme convenant ft ('administration, caracterise en ce que Ion 
prepare des compositions ayant une activite psychotrope en melangeant un compose de formule 
generate 1 




dans laquelle ... 

-R, est un groupe alkyle. cycloalkyte. hydroxyalkyle. alcoxyalkyle. alcoxy, nitro, alkylthio, ammo, 
mono- ou dialkylamino. cyano. halogeno. trifluoromethyle, trifluoromethoxy. hydroxyle, et p a 
la valeur 0-3; 

-Rz est un groupe alkyle et n et q peuvent avoir la valeur 0 ou 1 ; 

-R3 peut avoir les memes significations que R,. ou est un groupe benzoyloxymethyle ou 

methylidene, un groupe oxo ou thioxo, et m a la valeur 0-2; 
-A forme avec les deux atomes de carbone du groupe phenyle. un groupe cyclique sature ou 

entierement ou partiellement insature comportant 5-7 atomes dans le noyau, qui comprend 

1-3 heteroatomes du groupe 0, S et N. h condition que la somme du nombre d'atomes 

d'oxygfene et d'atomes de soufre soit d'au plus 2, 
et h ('exclusion des composes dans lesquels n et q sont nuls et A forme, avec les deux atomes de 
carbone du groupe phenyle. un groupe heterocyclique comportant 5 ou 6 atomes dans le noyau qu. 
contient. comme seul heteroatome, un atome d'azote en position meta par rapport au groupe 
piperazine, et a. I'exclusion des composes de formule generate 1 dans lesquels le groupe de formule 
generate 2 



Jr A J 



est un groupe 4- (ou 7-) benzimidazolyle, qui peut etre substitue en position 2 par un groupe alkyle ou 
un groupe 7-indolyle, ou un groupe 4- (ou 7-) benzotriazolyle, ou un groupe 5- (ou 8-) carbo (ou 3,4- 
dihydrocarbo) styryle, ou un groupe 8-quinok§inyle, ou un sel d'addition avec un ac.de ou un 
<§nantiom§re de celui-ci, avec des vShicules solides ou liquides. 

Proc<§d<§ selon la revendication 1, caracteris<§ en ce que Ton utilise, comme substance active, 

a) la l-[5-(1,4-benzodioxanyl)]piperazine, 

b) la 1-[8-(1>benzodioxanyl)]pip6razine, 

c) la 1-[7-(benzofurannyl)]pip6razine, 

d) la 1-[4-(1,3-benzodioxolyl)]pip6razine. 

e) la 1-[5-(2-methoxymdthyl-1,4-benzodioxanyl)]piperazine, 

f) la l-[7-(5-fluorobenzofurannyl)]pip§razine, 

g) la l-IB-O.a.S.^trahydroquino^yOlpip^razine, 

h) la l-[8-(2-oxo-1-benzopyranyl)]piperazine, 

i) la 1-[8-(2-H-1-benzopyranyl)]pip£razine. 

j) la l-[5-(2-m6thyl-1,4-benzodioxanyl)]pip^razine, 
k) la 1-[7-(4-fluorobenzofurannyl)]pip6razine, 
I) la 1-[8-(isoquinol6yl)]pip6razine, 
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m) la 1-[7-(4«bromobenzofurannyl)]pip6razine, 

n) la ( + )-1-t5-(2-m6thoxym§thyl-1 l 4-benzodioxanyl)]pip§razine > 

o) la 1-[7-(4-mgthylbenzofurannyl)]pip6razine, 

p) la 1-f7-(4-chlorobenzofurannyl)]pip6razine, 

q) la 1-[7-(5-chlorobenzofurannyl)]pip£razine, ou ou un de ses sels d'addition avec un acide. 

ProcSdS de preparation de d6riv6s pip£razines de formule g£n6ra!e 1, d'une manure connue pour la 
synthese de composes analogues, caracterisS en ce que Ton prepare des composes de formule 
ggnirale 1 selon la revendication 1 : 

a. en transformant un compost de formule g§n6rale 3 




avec un compost de formule g£n6rale 4 




dans lesquelles R1-R3, A, p, n, q et m ont les significations donn£es dans la revendication 1, et L est 
un groupe partant; ou 

b. en 6liminant, d'un compost de formule generate 1, dans lequel I'atome d'hydrogfene fixd sur 
I'atome de N est remplac£ par un groupe protecteur, ledit groupe protecteur, par exemple au moyen 
d'une hydrog£nation catalytique ou d'une hydrolyse acide, ou 

c. en r£duisant un compost de formule g£n£rale 5 




dans lesquelles R1-R3, A, p, n, q et m ont les significations donn§es dans la revendication 1, ou 
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d. en transformant un compose de formule generate 7 




tote*-* 

avec un compose de formule gSnSrale 8 



(7) 



H N N — H 



(8) 



dans lesquelles Ri-R 3> A, p, n, q et m ont les significations donnees dans la revendication 1, et L est 
un groupe partant, ou 

e. en Sliminant, d'un composS de formule generate 9 




(9) 



dans laquelle R1-R3, A. p, n, q et m ont les significations donnees dans la revendication 1, le groupe 

amino, ou . , 

f en transformant un compost de formule generate 1 en un autre compost de formule generate 1, 
par exemple en hydrolysant une fonction hydroxyle esterifiee, ou en introduisant ou en saturant une 
double liaison, ou 

g. en transformant un compost de formule g£n6rale 10 




dans laquelle A, Ri-Rs. m. n, p et q ont les significations donnees dans la revendication 1, et FU est 
un groupe activant, avec un compose de formule Ffe-L. dans laquelle R2 a la meme signification que 
ci-dessus et L est un groupe partant. et en eliminant le groupe activant R* d'une maniere connue en 
soi, ou 

h. en transformant un compost de formule generate 1 1 
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(11) 



dans laquelle Z et Z\ apr£s cyclisation, conduisent au groupe A recherche, au moyen d'une reaction 
de cyclisation, en un compost de formule generate 1, dans laquelle Ri-Ra, A, p, n, q et m ont les 
significations donn§es dans la revendication 1. 



V 
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